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A STUDY IN THE SCIENCE OF WELFARE. 

IN the development of economics, according to modern 
scientific methods, perhaps the most urgent demand is 
that which calls for a concept which will bring together 
all the various truths that have been presented, and 

embody them in a consecutively developed and unified 
structure. From the great mass of material which has 
been accumulated, those elements which are adequate and 
useful must be taken and assembled in their proper places, 
the portions lacking must be supplied, and the whole 

placed upon a foundation of well-defined conceptions of 
the actual facts of experience. Such a concept may be 
found in " Utility of Time." 

In a general way, "utility of time " is simply an ex- 

pression for the worth of life. According to this view, 
the whole science of economics is concerned with investi- 

gating the general conditions and relations involved in 

determining how each individual must spend his time in 
order to promote his greatest welfare, which, of course, 
includes the welfare of his family, his country, and his 
race. In the sense in which economics is chiefly con- 
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cerned with it, welfare is promoted through the in- 

strumentality of material things which must be brought 
ilnto existence or exploited by the individual,-a process 
that involves more or less effort or sacrifice. Stated in 
terms of the psychological feelings of the individual, this 

production of material things for the purpose of satisfying 
needs or desires, or of galining pleasure, involves an ex- 

penditure of effort which is accompanied by pain or dis- 

agreeable feelings. Therefore, the real utility of tle time 

spent in the pursuit of this pleasure is measuled by the 
differenice between the pleasure received firom the con- 
sum ltion of the material tllinlgs and the pain experienced 
in their production. Stated in terms of the metabolism of 
the organism, with which the production of wealth pos- 
sesses certain analogies, the utility of the time spent in 
the production of anything is measured by tlhe difference 
between the building up or preservation of organlic tissue 

finally resulting firom the act and the tearing down of 
tissue, involved in the effort of production. Stated psy- 
chologically, it is a person's estimate of the value of 
conduct, and, therefore, leads to a view of actual practice. 
Stated physiologically, it is a theoretically exact estimate 
of the value of an act of conduct, anid leads to a view of 
that practice which would be conducive to maximum 
welfare. 

If the effort expended in any act of production during 
a given time be gradually increased, a point will finially 
be reached where the pain experienced will be as great as 
the pleasure, or satisfaction of want, finally resulting 
froni it. Since the gain will, then, be no greater than the 
loss, the utility of time, which is the final difference 
between the gain and loss of plleaslre, will at this point 
be zero. Therefore, between this poiint and the point 
at which there is no expenditure of effort at all there 
must be some point at which the utility of time is a 
maximum. It will simplify the treatment, therefore, of 
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exchange, capital, land, wages, etc., if we always assume 
that the intensity of effort, the pain experienced, during 
an act of production, has such a value that the utility of 
time at any moment during an act of production, or the 
final difference between the gain and loss of pleasure, or 
the welfare involved in the act, is always a maximum. 

In the apportionment of time to the production of goods 
of different kinds, a maximum satisfaction of want will be 
afforded when the utility of the last increment of the time 

spent in every kind of production has the same value. 
And, when this is the case, the ratio of the rates of produc- 
tion of the last increments of any two kinds of products 
will be inversely proportional to the ratio of their respec- 
tive utilities. 

Tlhe Ielative utilities of time of any two individuals 
in pioduction will depend upon differences in their condi- 
tions, that cause differences in their rates of production 
and in the utilities of their products. Their relative rates 
of production will depend upon differences in their skill 
and in the quantity of capital they possess, and the rela- 
tive utilities of their product will depend upon differences 
in tile quanitities of other products already available for 
their c,onsumption at the sarme time. 

Wlhen the utilities of time of two individuals in produc- 
tionl are a maximum, the rate of exchange of their products 
must be proportional to the ratio of their rates of produc- 
tion of the products, modified by their relative skill and 

capital, and must also be inversely proportional to the ratio 
of tlle utilities of the two products to the two individuals, 
modified by the relative quantitites of other products which 
are also available for their coiisumtption at the samne time: 
that is, the utilities of time of two parties to an exchange 
must be equal, except as modified by the factors of skill, 
calital, alld other available products. Practically, the 
final equilibrium of exchange is held at this point because 
individuals are always seeking to become engaged in those 
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industries the rewards of which are such as afford a 

high utility of time, and are leaving those in which the 

utility of time has become low, which sets up a movement 
of prices towards the equilibrium point except when 
checked by conditions of monopoly. It will be seen by 
this explanation of exchange that such non-emerging quan- 
tities as the merchant's utility of the goods he sells and 
rate of production of the goods he buys do not enter into 
the problem, and that the classical and Austrian theories 
of value are reconciled, since the ratio of the rates of pro- 
duction, which corresponds to the cost of production of 
the classical theory, must at the final equilibrium be equal 
to the inverse ratio of the utilities of products, as defined 

by the Austrian theory. 
In the apportionment of time between the production of 

present goods and the production of capital the maximium 
satisfaction of want is determined in precisely the same 
manner as in the apportionment of time between the pro- 
duction of goods of different kinds, but the utility of the 

capital is arrived at indirectly by its consumption in the 

production of goods in the future. The relations arising 
from this apportionment are of peculiar importance, as 
will be seen when we come to the treatment of interest, 
and may conveniently be represented by diagrams. In 

diagram 1 (see page 240) let the distance from 0 to a 

point T in the line OT represent the time spent in the 

production of a given capital. Let the rate at which 
this capital is being produced at any mioment be repre- 
sented by the height of the point in the line cc, verti- 

cally over the point T in the line OT that marks the 
time which has already been spent in the production of 
the given quantity of capital. Suppose the rate of pro- 
duction of capital remains the same at all times. Then 
the line cc which repre nts this rate of production of 

capital will be a straigl:i line parallel to the line OT; 
and the quantity of capit that has been produced at any 
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time will be represented by the area enclosed by the lines 
cc, OT, OF, and a vertical line raised from the point T 
that marks the length of the time that has been spent in 
the production of the given capital. Now suppose that 

during a subsequent period of time, while goods are being 
produced, this capital is consumed in such production, and 
that the quantity of goods so produced is greater than it 
would have been if this capital had not been so consumed. 
Then the amount of this increase n the quantity of goods 
produced in this subsequent period, that results from each 
unit of capital produced in the preceding period, may be 

regarded as the yield of capital at the moment of its pro- 
duction. The value of this yield may be represented in 
the diagram by the height of a point in the line yy, verti- 

cally above the point T in the line OT, that marks the 
time at which the corresponding increment of the capital 
is being produced. 

Then the virtual rate of production of goods during 
the actual production of capital is the product of 
the rate of production of capital and the yield of cap- 
ital at any moment. Now goods that could be produced 
instead of the capital in the time spent in its production 
may be called present goods, as distinguished from the 

goods which finally result from the consumption of this 

capital, and which on account of their being obtained in 
some period of time subsequent to that in which the capi- 
tal is produced, may be called future goods. The only 
object in spending time in the production of capital is that 

goods will finally result from such production, so that time 

spent in the production of capital may be regarded as virt- 

ually being spent in the production of future goods at a 
rate equal to the product of the rate of production of cap- 
ital and the corresponding yield of capital. As in the case 
of capital, the value of this virtual rate of production of 
future goods may be represented by the height of a point 
in the line gfgf, vertically over the point T in the line OT, 
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that marks the time during which the given capital has 
been produced. If the rate of production of capital and 
the yield of capital are supposed, for convenience, to be 
constant at all times, then the line gfgf, which represents 
this virtual rate of production of future goods, will be a 

straight line parallel to the line OT, and the quantity of 
future goods that has been produced at any time, will be 

represented by the area enclosed by the lines gfgf, OT, 
OF, and a vertical line raised from the point T which 
marks the length of the time that has been spent in the 

production of the given capital. 
Now, as capital is produced for the purpose of yielding 

goods by its consumption during a subsequent period, so 
the goods themselves are only brought into existence for 
the purpose of satisfying wants by their consumption. 
Then, for every increment in the quantity of future goods 
virtually produced in the present, there will be a cor- 

responding increase in the satisfaction of wants resulting 
from the consumption of this increment. The ratio of 
this increase in satisfaction of wants to the rate at which 
these future goods are virtually being produced at any 
moment constitutes the utility of these goods. The 
value of this utility may be represented in the diagram by 
the height of a point in the line UfUf, vertically above the 

point T in the line OT, that marks the time at which the 
increment in the future goods is virtually being pro- 
duced, since it results from the corresponding increment 
of capital that is actually being produced. The satisfac- 
tion of want finally resulting from the production of any 
increment of goods in a definite period of time will gen- 
erally be greater than the satisfaction derived from the 

production of any additional increment during this time. 
As the stock of goods available for consumption during 
a definite time increases, the utility of each addition to 
the stock decreases, so the line UfUf which represents the 

utility of the future goods will be the highest at the 
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commencement of the production of the capital, and 

gradually descend as the stock to be consumed increases. 
The ulterior object of the production of capital is to 
obtain the quantity of future goods that results from the 
time spent in such production; but the ultimate object 
sought is always to enjoy the increase in the satisfaction 
of wants that finally results from the production of the 

capital. And the utility of the time spent in the pro- 
duction of capital is the rate, with regard to this time, at 
which wants will finally be satisfied on account of the 

production of the capital. The utility of time at any 
moment in the virtual production of future goods by the 
actual production of capital is equal to the product of the 
virtual rate of production of future goods, and the corre- 

sponding utility of the future goods that are produced at 
this rate, or the product of the rate of production of 

capital, the corresponding yield of capital, and the cor- 

responding utility of the future goods virtually produced 
at that moment. As in the case of capital and future 

goods, the value of this utility of time may be repre- 
sented in the diagram by the height of a point in the 
line wfwf, vertically over the point T in the line OT, 
that marks the time during which the capital has been 

produced. Since the utility of future goods becomes less 
as the quantity produced increases, while the rate of 

production of future goods remains constant, as has been 
assumed, the utility of time in the production of capital 
-that is, in the virtual production of future goods- 
will become less as the quantity produced increases. So 
the line wfwf will gradually descend from the beginning. 
The quantity of satisfaction of want that will finally 
result from the capital that has been produced at any 
moment is represented by the area enclosed by the lines 

Wfwf, OT, OF, and a vertical line raised from the point 
T which marks the time that has been spent in the 

production of the given capital. Now suppose instead 
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of producing capital the given time is spent in the 

production of present goods. Let this time be repre- 
sented in diagram 2 (see page 240) by the distance from 
O to a point T in the line OT. Suppose a gain re- 
sults from the use of capital in the production of goods, 
then the line gg which represents the rate of production 
of present goods will not be as high as the line gfgf in 

diagram 1, which represents the virtual rate of production 
of future goods; and the difference in the height of the 
lines gfgf and gg will represent the gain, measured in 

goods, due to the use of capital in their production. Let 
the utility of present goods be represented by the line uu, 
and the utility of time at any moment in the production 
of present goods will be equal to the product of the rate 
of production of present goods and the utility of present 
goods produced at that time, which may be represented 
by the line ww. The quantity of satisfaction of want 
that results from the present goods that have been pro- 
duced at any moment will then be represented by the 
area enclosed by the lines ww, OT, OP, and a vertical line 
raised from the point T in the line OT, which marks the 
time that has been spent in the production of the present 
goods. 

Now let diagram 1 be superposed on diagram 2 in 

diagram 3 so that the distance between the lines OF and 
OP represents the present time that has to be divided 
between the production of present goods and the virtual 

production of future goods by the actual production of 

capital. Let the vertical line TT mark the division of the 
time between the production of present and future goods. 
Then the area enclosed by the lines gg, OT, OP, and TT, 
will represent the quantity of present goods actually pro- 
duced; and the area enclosed by the lines gfgf, OT, OF, 
and TT, will represent the quantity of future goods, virt- 

ually produced during this time by the actual production 
of capital. The area enclosed by the lines gg, OT, TT, 
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and OF, represents the quantity of present goods that 
could have been produced in the time allotted to the 
virtual production of future goods. Therefore, the area 
enc osed by the lines gfgf, gg, TT, and OE, represents 
the difference between the quantity of future goods and 

present goods, that can be produced in the same time, or 
the gain in product afforded by the employment of capital 
in production. The relative values of the utilities of 
future goods as compared with present goods depend upon 
the conditions under which they are consumed in the satis- 
faction of wants. Suppose that without the production 
of capital the income in goods available for the satisfac- 
tion of wants remains the same at all times. Then the 

quantity of future goods derived from the consumption of 

capital in the future amounts to an addition to the stock 
of goods already available in the future, which stock 

equals the stock of present goods available in the present. 
Therefore, the first increment of the future goods virtually 
produced in the present will be consumed in the future as 
an additional increment to the stock of goods already 
available for consumption in the future. But the utility 
of the last increment of this stock already available in the 
future has the same va ue as the utility of the last incre- 
ment of the equally large stock produced in the present. 
Hence the utility of the first increment of the future 

goods would, under these conditions, have about the same 
value as the last increment of the present goods, as 

represented in the diagram. If the ratio of the utility of 
the last increment of the stock of goods that could be 
produced in the present to the utility of the first incre- 
ment of the future goods that is virtually produced 
by the production of capital in the present is greater than 
the ratio of the corresponding rate of production of the 
future goods to the corresponding rate of production of 
the present goods, then the utility of time in the pro- 
duction of present goods would always be greater than 
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the utility of time in the production of any future goods; 
that is, there would be no gain in the satisfaction of wants, 
to be derived from the production and use of capital. 
But, when the opposite condition exists between these 
ratios, the utility of time in the production of the first in- 
crement of future goods will be greater than the utility of 
time in the production of the increment of present goods 
that could be produced in the same time, as shown in the 

diagram by the difference between the height of the lines 

wfwf and ww along the line OF, which represents the 

gain in satisfaction of wants realized in the production of 
the first increment of capital instead of an increment of 

present goods. But on account of the decrease in the 

utility of future goods, as the stock to be consumed in- 
creases, and the increase in the utility of the present 
goods, as the stock to be consumed diminishes, on ac- 
count of the future goods being produced instead, the 
ratio of the utilities of present goods to future goods 
will finally become as great as the ratio of the rate of 

production of future goods to the rate of production of 

present goods: so that the utilities of time in the pro- 
duction of present goods and future goods will be equal; 
and beyond this point the satisfaction of wants will be 

greater in the production of present goods instead of 
future goods, as represented in the diagram by the differ- 
ence between the height of the line ww and wfwf to the 

right of the vertical line TT. The area enclosed by the 
lines ww, wfwf, and OP then represents the gain in the 
satisfaction of wants afforded by devoting a portion of 
the given time to the production of present goods instead 
of the virtual production of future goods; and the area 
enclosed by the lines wfwf, ww, and OF, represents the 

gain in the satisfaction of wants afforded by the devotion 
of the remaining portion of the given time to the virtual 

production of future goods by the actual production of 

capital instead of present goods. 
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This diagram now represents in a general way the 
economic condition of every individual. Suppose a day 
to be the period of time to be apportioned between the 

production of present goods and the production of capital. 
When the fortune and daily income are small, if a very 
small portion of the day be devoted to the virtual pro- 
duction of future goods, it would subtract so great an 
amount from the present daily rations that the utility of 
the present goods that could be produced in this time, 
would become so much greater than the utility of the 
future goods virtually so produced added to the future 

day's rations that, practically, the whole day should be 
devoted to the production of present goods in order to 
obtain a maximum satisfaction of want. On the other 
hand, when the fortuiie and daily income are great, the 

portion of the daily product required for current wants 
is comparatively so small that the devotion of nearly the 
whole day to the virtual production of future goods makes 
little difference in the utility of present goods; and, at the 
same time, the quantity of goods that are already avail- 
able for the future is so great that the devotion of 

nearly the whole day to the virtual production of future 

goods will add to the quantity of goods already available 
so little, comparatively, that the utility of future goods 
will be lessened but slightly thereby, and the utility of 
time for the greater portion of the day will therefore be 

greater in the virtual production of future goods. 
During that period in which the utility of a person's 

time is greatest in the production of present goods, we 
will refer to him as a proletaire; and, on the other hand, 
during that period in which the utility of a person's time 
is greatest in the virtual production of future goods by 
the actual production of capital, we will refer to him as a 

capitalist. 
The relations between a capitalist and a proletaire with 

regard to the production of capital or future goods and 
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present goods, directly, by exchange, and by consumption 
of allotrious capital,* admit of four simple combinations. 
With regard to production in the first period, both the 

capitalist and the proletaire may produce directly those 

products which they finally consume or they may pro- 
duce them indirectly by really producing something else 
and exchanging for them. With regard to the consumip- 
tion of capital in the subsequent period in the production 
of gocds, the capitalist may consume the capital himself 
in this production or he may allow some one else to con- 
sume it who returns to him the goods resulting from such 

consumption. 
1. In the simplest condition the proletaire produces 

present goods for the immediate satisfaction of want, 
while the capitalist produces capital which he himself con- 
sumes in the subsequent period in the production of goods 
for the satisfaction of want. 

2. The proletaire may produce capital and exchange it 
with capitalist for the present goods that he wants, thus 

producing them indirectly; and, although he receives a 
smaller quantity of present goods than the quantity of 
future goods which would be yielded by the capital he 

gives in exchange, he may enjoy, as in the exchange of 

goods of different kinds, a barterage gain from the trans- 

action, which consists of the difference between the util- 

ity of the present goods he gets in exchange for the 

capital and the utility of the present goods he could him- 
self produce in the time that he spends in the production 
of the capital he gives in exchange for present goods. On 
the other hand, the capitalist may produce present goods 
and exchange them for the capital that he wants for con- 

sumption in a subsequent period in the production of 

goods. And he also may realize a barterage gain in the 

transaction, which consists of the difference between the 

Allotrious capital is capital that is owned by one person and used in 

actual production by another. 
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utility of the future goods he derives from the consump- 
tion of the capital he receives in exchange for the present 
goods and the utility of the future goods that would be 
yielded by the capital that he could himself produce in 
the time that he spends in the production of the present 
goods which he gives in exchange for the capital. As 
measured in goods, this barterage gain consists of the 
difference between the quantity of goods yielded by the 
consumption of the capital the capitalist receives and the 
quantity of goods that would be yielded by the quantity 
of capital that he could himself produce in the time that 
he spends in the production of the present goods which 
he exchanges for the capital. On account of the special- 
ization of industry, which gives rise to differences in their 
rates of production, both the capitalist and the proletaire 
may, as in the exchange of goods of different kinds, thus 
realize by indirect production a gain in utility of time 
over that which they could realize in direct production. 

3. If for any reason, such as the fortune of the proletaire 
being much less than that of the capitalist, the yield of 
capital, when consumed by the proletaire, is greater than 
its yield when consumed by the capitalist himself, a gain 
may be realized by both if the capitalist allows the prole- 
taire to consume his capital in the production of future 
goods, and the proletaire returns to the capitalist the yield 
of this capital from such consumption less some portion 
of the difference between this yield and its yield when con- 
sumed by the capitalist himself. The gain thus realized 
may be referred to as a loanage gain, that in the case of the 
proletaire consists of the difference between the yield of 
the allotrious capital from its consumption by him in the 
production of goods in the future and the quantity of 
these goods returned to the capitalist. In the case of the 
capitalist his loanage gain consists in the difference 
between the quantity of goods received from the pro- 
letaire and the quantity of the goods that would be yielded 
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by the capital if the capitalist consumed it in production 
himself. Thus, on account of the difference between the 

quantity of goods yielded from the consumption of the 

capital by the proletaire and the quantity of goods yielded 
from its consumption by the capitalist himself, both the 

capitalist and the proletaire may finally realize a greater 
welfare from the consumption by the proletaire of capital 
belonging to the capitalist than could be realized from the 

consumption of the capital by the capitalist himself instead 
of thus allowing the proletaire to consume it. This transac- 
tion takes the form of an exchange of capital for future 

goods; but the distribution of the loanage, by the rate at 
which the future goods are exchanged for the capital, 
is not determined by the equivalent utilities of time of the 
two parties, as in the case of barterage in the excliange 
of capital for present goods or in the exchange of goods 
of different kinds, but is determined by other relations 
between the capitalist and the proletaire, as is subsequently 
shown. 

4. The combination of indirect production by the ex- 
change of capital for present goods and the consumption 
of allotrious capital by the proletaire takes the form of 
the exchange of future goods for present goods, inl which 
both barterage and loanage gains are realized in tlhe same 
transaction. As in the simple case (2) of indirect produc- 
tion, the proletaire produces capital and gets present 
goods; but, instead of immediately parting with the 

capital in exchange for them, he consumes the capital 
in the subsequent production of future goods which he 

gives, instead of the capital, in exchange for the present 
goods. The capitalist produces present goods a,nd delivers 
them to the proletaire, as in the simple case of indirect pro- 
duction; but, instead of getting the capital in exchange for 
them and consuming it himself in the subsequent produc- 
tion of goods, he gets the future goods that result from 
this consumption of the capital by the proletaire. The 
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barterage gain thus arising on account of differences in 
their rates of production and the loanage gain arising on 
account of differences in yield of capital are distributed 
between the capitalist and the proletaire in the same 
manner as in the simple cases 2 and 3. 

In actual practice it is not often that any of the four 
cases stated appear in the simple form here presented; 
but, however complex a transaction may become, it can 

only be composed of these fundamental elements and that 
of the exchange of products of different kinds. 

Let us suppose that a proletaire borrows $100 of a 

capitalist and returns $107 to him at the end of a year. 
Superficially, this is a case of the exchange of future goods 
for present goods. If the proletaire buys present goods 
for consumption with the mo,iey, and uses his capital in 
the subsequent production of goods from the proceeds of 
which he returns the $107 to the capitalist, it becomes so 
in reality, because the conditions are virtually the same as 
if he received present goods from the capitalist in ex- 

change for future goods. But, if he buys capital with the 

money atd subsequently consumes it in the production of 

goods, then the conditions will correspond to case 3, 
the exchange of future goods for capital, where the prole- 
taire borrows the capital directly from the capitalist. 
Now let us further suppose that the total product of the 

proletaire is, on account of the consumption of this capital, 
$109 greater than it would otherwise be; and suppose, 
also, that the capitalist could realize in goods in the future 
$101 from the capital if he consumed it himself, and that 
he could produce $100 in present goods in the same time 
that he spends in the production of the capital, then the 
$10 - $100 - $1 is the capitalist's surplus product fiom 
the use of capital in production, the $107 - $101 = $6 is 
the capitalist's loanage from the exchange of cal)ital 
for future goods, and the $109-$107 = $2 is the 

proletaire's loanage from the exchange of future goods 
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for capital. Then the result of the whole transaction to 
the proletaire amounts simply to a clear gain in his earn- 

ings of the $2 loanage during the time that he spends in 
the consumption of the capital. The virtual production 
of the future goods took place in a preceding period 
during the time spent in the production of the capital, but 
now their real production consists in the total increase in 
the quantity of goods produced by the proletaire which is 
due to his consumption of the capital. The actual interest 
payment made by the proletaire is, then, the surplus prod- 
uct due to the consumption of the capital by proletaire, 
less the share of the loanage which he retains; and it also 
is equal to the surplus product that could be realized from 
the consumption of the capital by the capitalist plus the 
share of the loanage which the capitalist gets. How far 
this interest may represent surplus utility or surplus 
"value " has already been shown in connection with the 

exchange of capital for present goods. 
Now let us suppose, still further, that the proletaire 

gives to the capitalist the total product of his labor during 
the time spent in the consumption of the capital in 
exchange for other goods; that is, the capitalist, instead 
of consuming his capital himself, places it in the hands of 
the proletaire for consumption, and gets the total product 
that the proletaire produces during the time he spends in 
the consumption of the capital. This total product repre- 
sents: the goods that the proletaire could produce if he 
did not coiisume this capital in production, plus the goods 
which could have been produced instead of the capital 
during the time that was spent in its production, plus the 

surplus product that the capitalist could realize from the 
consumption of the capital himself, plus the capitalist's 
share of the loanage, plus the proletaire's share of the 
loanage, the same as if he simply borrowed the capital and 

paid interest for it. In exchange for this product the 

capitalist gives to the proletaire, as wages, a quantity of 
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other goods which represents: the goods which the prole- 
taire could produce if he did not consume this capital in 

production, plus the proletaire's share of the loanage that 
he gets, the same as if he simply borrowed the capital 
and paid interest for it. Then the profit realized by the 

capitalist, on account of the capital being consumed by 
the proletaire, is equal to: the surplus product that could 
be realized by the capitalist from his own consumption of 
the capital, plus his share of the loanage, and corresponds 
to the interest he would get from a loan of the capital. 

To avoid any misapprehension, it is, perhaps, necessary to 

point out that, in the discussion of interest and wages, the 
terms "capitalist" and "proletaire " are used only on account 
of the conditions of the preceding period during which the 

capital was produced. With regard to the period in which 
the capital is consumed in production, the nature of the 

product might be such that the terms would not be at all 

applicable to the respective parties to the transaction. 
It has been shown that the economy of the use of allotri- 

ous capital arises fundamentally from the condition in 
which the yield of capital in consumption by one individ- 
ual is greater than its yield in consumption by another. So 
the reconciliation of an approximately equal utility of pres- 
ent goods and future goods, which is necessary to account 
for the "profit" which common observation shows is 
realized from the production and consumption of capital, 
with a greater utility of present goods than of future 

goods, which is necessary to account for the known rate of 

exchange of capital, or future goods, with present goods, 
is found in the apportionment of time that every one must 
make between the production of present goods and the 

production of capital from which future goods are derived. 
The capitalist, on account of the approximate equality of the 
utilities of future goods and present goods, realizes a surplus 
in satisfaction of want from the greater quantity of future 

goods derived from capital over what he could realize from 



216 QIARTERL Y JOURNAL OF ECONOMICS 

the lesser quantity of present goods paid out for capital or 
sacrificed by its production, which surplus approaches a 
value corresponding to the difference between the quan- 
tity of the future goods received and the present goods 
paid out or sacrificed. The proletaire, on account of the 
far greater utility to him of present than of future goods, 
realizes a surplus in satisfaction of want from the lesser 

quantity of present goods received in exchange for capital 
over what he could realize from the greater quantity of 
future goods which would be yielded by the capital paid 
out for present goods or sacrificed by their production. 
He can therefore afford to take the lesser quantity of present 
goods in exchange for the capital from which the greater 
quantity of future goods is derived. This surplus, however, 
on account of the nature of the case, can have no correspond- 
ing representation in terms of quantities of goods. With 
the exception of barterage and loanage gains, these condi- 
tions are represented in diagram 3 (see page 240), where 
the surplus utility of the capitalist's time in the indirect 

production of capital is shown on the left of the line TT 
as Surplus " Value," and the surplus utility of the prole- 
taire's time in the indirect production of present goods is 
shown on the right as Residual Utility. 

By considering economic conditions from the standpoint 
represented by the line TT in the diagram, Bohm-Bawerk 
finds the "value " of future goods to be less than that of 

present goods, and thus accounts for the payment of inter- 
est. But, by taking this as a universal condition, he de- 

prives himself of the means by which he could account for 
the production of capital. If the utility of the quantity of 
future goods derived from capital is no greater than the 

utility of the smaller quantity of present goods paid for 
the future goods, what is the reason for the purchase of 
the future goods? The process of the ripening of the 
future commodity into present commodity in the hands of 
the entrepreneur, as described on page 301 of Positive 
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Theory of Capital,* is hardly an adequate explanation in 
the face of the statement on page 417 of Capital and In- 

terest,t that " in our method of valuing the goods which 
we possess we follow unhesitatingly the principle of antici- 

pating future use. We do not estimate the value of our 

*" Knowing now that the undertaker buys the future commodity, ' Means of 

Production,' for a smaller number of pieces of present goods than the number 
of pieces which will compose their future product, we ask, How does he come 

by his profit? The answer is very simple. From his 'cheap' purchase, in- 

deed, he does not get any result; for, estimated by its present value, the com- 

modity is dear. The profit comes first into existence in his hand. It is during 
the progress of production that the future commodity ripens gradually into the 

present commodity, and grows at the same time to the full value of the present 
commodity. Time elapses; what was next year becomes this year; and on 
the great changing stage of life everything -man himself, his wants and 

wishes, and with them the standard by which he measures his goods - shifts one 
scene forward. The wants which, last year, were future wants, and little 

thought of as such, attain their full strength and their right of present wants; 
and a similar advance attends the goods which supply these wants. A year ago 
they were goods of the future, and had to be content with the lower value 
that attached to them as such: to-day they are present goods, and enjoy the 
full value of such goods. A year ago it was to their prejudice that they were 
measured in the then ' present' goods. To-day that standard has sunk into the 

past; and, if the men of to-day measure them again in 'present' goods, they 
stand equal with them in the first and chiefest rank, and suffer nothing by the 

comparison. In short, as time passes, it cancels the causes by reason of which 
the then future commodity suffers a shrinkage of value, and brings it up to the 
full value of the present goods. The increment of value is the profit of cap- 
ital." Bohm-Bawerk, Positive Theory of Capital, p. ;'01. 

t " Indeed, even in the case of wine which improves in lying, it is not by any 
means self-evident that the wine, which has grown better, is of more value 
than the inferior and unripe wine. For, in our method of valuing the goods 
which we possess, we follow unhesitatingly the principle of anticipating future 
use. We do not estimate the value of our goods according to the use -at 

least, we do not value them only according to the use - which they bring us 
at the moment, but also according to that use which they will bring us in the 
future. We ascribe to the field, which, for the moment, lies useless in fallow, 
a value with regard to the crop which it will bring us bye and bye. We give 
even now a value to the scattered bricks, beams, nails, clamlps, etc., which 

bring us no use when in that condition, in consideration of the use they will 
afford us when put together at some future time in the shape of a house. We 
value the fermenting must, which, as such, we cannot make any use of, 
because we know that bye and bye it will be a serviceable wine. And so 

might we also value the unripe wine, which we know will become excellent 

wine, by the amount of use it will give us as matured wine. But, if we ascribe 
to it here and now a value corresponding to that future use, there remains no 
room for an increase of value, and for interest. And why should we not ?" 

Bohm-Bawerk, Capital and Interest, p. 417. 
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goods according to the use--at least, we do not value 
them only according to the use - which they bring us at the 
moment, but also according to that use which they will 

bring us in the future." Why, then, should not the 
undertaker value the capital according to the use which it 
will c" bring him in the future," and pay for it accordingly ? 
Or, if commodities "ripen," how is the short-sightedness 
of the seller of the future goods accounted for ? Accord- 

ing to the view that "future goods universally have a less 
value," the dilemma - If there is no advantage in profit, 
why is capital produced? or, if there is an advantage in 

profit, why will the seller of capital regularly lose it ? 
can never be explained. The explanation lies in the fact 
that future goods are not universally of so much less 
" value" at the time of the exchange as to eliminate sur- 

plus " value." An exchange of present goods for a greater 
quantity of future goods may be made, in which the util- 

ity of the time spent by both parties in the production is 

exactly equal, or, stated according to the Austrian theory 
of value, the marginal utility of the goods would corre- 

spond to the rates of exchange as indicated by the values 

along the line TT in the diagram, but the utility of most 
of the future goods might be about the same to the party 
receiving them as the utility of present goods, so that the 

surplus utility realized in the satisfaction of want would 

nearly correspond to the concrete surplus in the greater 
quantity of future goods received over the quantity of 

present goods delivered, and which might have a very 
manifest representation in terms of interest payment, as 

represented by the values in the diagram along the line 
OF. On the other hand, the difference between the utility 
of most of the present goods to the party receiving them 
and the utility of the future goods paid for them might 
be much greater than is indicated by the values along the 
line TT; but the surplus utility thus realized in the satis- 
faction of wants would have just the reverse of a concrete 
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representation in the relative quantities of goods received 
and delivered, as indicated in the diagram by the values 

along the line OP. In exchange, each individual sacrifices 
future goods for present goods and present goods for future 

goods in the virtual apportionment of his time in produc- 
tion, just as in solitary production he actually apportions 
his time between the actual production of present goods 
and the virtual production of future goods by the actual 

production of capital. The actual result in the kind of 

goods consumed is relatively the same in both cases; but 
in exchange the sacrifice is an actual surrender of the one 
kind of goods for the other, while in solitary production 
there is only a nominal sacrifice of an alternative product. 
Referrinlg to the diagram, it will be seen that, regarding 
the total average or the marginal values along the line TT 

only, there is no surplus " value "; but, regarding the bulk 
of the capital consumed, there is a surplus "value " nearly 
corresponding to the surplus product, and, regarding the 
bulk of the present goods consumed, there is a surplus 
"value," which, however, from the nature of the case, can 
have no concrete representation in quantities of goods. 
Capital is produced because it yields a net return in "sub- 

jective value " as well as in quantity of goods for a portion 
of the time available for production; and the relative 

length of this portion of time to the whole time depends 
principally upon the fortune of the producer. On the 
other hand, the seller of the capital, or future goods, can 
afford to lose what, under other circumstances, might be 

surplus "value," because, in the devotion of a portion of 
his time to the production indirectly of present goods, he 
realizes a much greater "subjective value " than he could 
derive from the greater quantity of future goods he finally 
pays for them. 

In actual industrial practice the surplus product that 
the capitalist can realize if he consumes his capital himself 
in production is generally a very large negative quantity, 
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so that profit or interest usually consists entirely of the 

capitalist's share of the loanage. The upper limit, there- 
fore, to the quantity of interest or profit which the capi- 
talist can receive, is fixed by the surplus product yielded 
by the consumption of the capital by the proletaire; and 
the lower limit is zero, the point at which the capitalist 
would cease to accumulate capital. Between these two 
limits the quantity of profit or interest that is realized in 

practice depends, in general, upon the number of pro- 
letaires available for the consumption of the capital rel- 
ative to the quantity of capital available for consumption. 
On account of diminishing returns the employment of a 
definite number of employees will correspond to a maxi- 
mum profit for a given rate of wages, or the use of a def- 
inite quantity of capital will correspond to a point of 
maximum earnings for any given rate of interest. But 
on account of competition among the employees, and 

among the employers, the rate of wages will finally be 
determined by just the number of employees available for 

employment in the consumption of the capital; or, on ac- 
count of competition among the borrowers, and among the 
lenders, the rate of interest will finally be determined by 
just the quantity of capital available for consumption. 
The relative quantity of profit received by the employer 
is, therefore, fixed by the number of employees available 
for employment in the consumption of the capital; or the 
relative quantity of earnings received by the borrower is 
fixed by the quantity of capital available for consumption. 
The absolute quantity, however, both of profit and wages, 
and interest and earnings, depends, of course, aside from 
the nature of capital and men, upon the intensity of effort 
at which the producer believes he can realize the greatest 
utility of time, and the quantity of capital available for 

consumption.* 

* If we let g represent the ratio of the total product to the number of 

producers, c represent the ratio of the quantity of available capital to the 
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The relations between the employer and the employee 
with regard to profit and wages may be illustrated by dia- 

gram 4 (see page 241). Let the distance of P from O along 
the line OP represent the number of employees available 
for the consumption of capital in production. Let the 

height of the point G in the line OG, vertically above the 
point P in the line OP, represent the total product of the 
number of employees represented by the distance OP, dur- 

ing their consumption of a given quantity of capital in such 

production. Then, for any increase in the number of em- 

ployees consuming the given capital in production, there 
will be a corresponding increase in the total product; 
but, on account of diminishing returns, this product will 
not increase as fast in proportion as the number of 

employees consuming the capital. So the line OG will be 
concave towards the line OP. But this increase in prod- 
uct, corresponding to an increase in the number of em- 

ployees, will be greater when the number of employees is 
small, compared with the quantity of capital consumed, 
than when the number of employees consuming the 
capital in production is relatively large. So the curvature 
of the line OG will gradually decrease as it proceeds 
from its origin at O. Now let the height of a point W in 
the line OW, vertically above the point P, represent the 
portion of the total product received by the corresponding 
number of employees as wages. In order that the utility 
of the time of each employee shall be equivalent, the 

average rate of wages must be the same, whatever be the 
number employed. So OW will be a straight line; and 

number of proletaires, and a and b be constants, then the relations be- 
tween these quantities might be expressed by a function having a form like 

c 
b 

g ac . The rate of wages or earnings would then be w =- gcb 

(1 b log c), and the rate of profit or interest would be r --g c 
c+ b (c+b) 

(1+ -blog c), for a maximum profit of the employer or earnings of the 

borrower. 
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the ratio of the height of PW to the length OP, or the 

angle OW makes with OP, will represent the average 
rate of wages each employee receives. Now the angle 
which a tangent TT touching the line OG at the point G 
makes with the line OP represents the increase in the 

quantity of product resulting from the employment of 
another employee when the number represented by the 
distance OP are already employed in the consumption of 
the capital. When this increase in product is greater 
than the quantity of wages that would be paid to the 
additional employee, represented by the angle made by 
TT and OP being greater than the angle made by OW 
and OP, then another employee could profitably be 

employed at the same rate of wages. But, when the 
decrease in product is less than the wages that would be 
saved by the employment of one less employee, represented 
by the angle made by TT and OP being less than the 

angle made by OW and OP, then, at the same rate of 

wages, it would be more profitable to employ a smaller 
number of employees. At a given rate of wages, then, 
a maximum profit, represented by the distance WG, will 
be realized when such a number of employees are em- 

ployed that the increase or decrease in product resulting 
from the employment of one employee more or less is 

just equal to the increase or decrease in the quantity of 
the wages that would be paid, represented by P being 
taken at such a point that the tangent TT through the 

corresponding point G will be parallel to the line OW. 
Then in free competition among employees and among 
employers the average rate of wages for any given 
quantity of capital and number of employees will be in 
stable equilibrium at the point at which the quantity of 

wages paid or saved is equal to the increase or decrease 
in product that results from the employment of one 

employee more or less. 
When the quantity of capital consumed by each em- 
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ployee is relatively small, the increase in the quantity of 

product resulting from the consumption of a given quan- 
tity of capital by more employees is more nearly propor- 
tional to the increase in the number of employees than it 
is to the increase in the quantity of capital; and the pro- 
portional part of the product (the ratio of PW to PG) 
going to the employees as wages is larger, although the 
rate of wages is lower than when the quantity of capital 
consumed by each employee is relatively large. So, when 
the quantity of capital increases faster than the number 
of employees, there will be an increase in the rate of 

wages; but the proportional part of the total product paid 
as wages will be less. 

Within the limits in which an economical transaction 

may be afforded to both parties to an exchange, the point 
of division of the barterage is fixed by the equivalent 
utility of their time; but the utility of their time is itself 
governed by conditions which affect either their rate of 

production or their utility of property. One of these con- 
ditions is: anything that provides a monopoly which, in 
its effect upon the rate of exchange, is equivalent to an 
increase in the quantity of capital consumed in the pro- 
duction of the commodity. With regard to the produc- 
tion of any particular commodity the number of employees 
employed and the quantity of capital invested in the 
industry will tend to that point at which the utility of 
time of the employees and the rate of profit on the capital 
are equivalent to that of employees and capital engaged 
in other industries. A monopoly in the production of any 
commodity will allow the price to be raised to the limit of 

barterage if no other commodity with a higher utility of 
time for any quantity can be substituted. But between a 

high price, at which little of the commodity can be sold, 
and a low price there must be some price at which such a 
quantity can be sold that the profit above the wages that 
must be paid to the number of employees required to 
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produce that quantity will be a maximum. The change 
in the number of employees that can be profitably em- 
ployed when an industry is monopolized may be illustrated 
in diagram 5 (see page 241). PG represents the product, 
and OP the number employed for a maximum profit under 
the condition of free competition. But, if the industry 
becomes monopolized, the form of the curve OG changes 
in the direction of OGm. For the utility of time of 

employees to remain equivalent, the rate of wages in the 

monopolized industry will remain the same, provided the 
number discharged can find employment in some other 
industry at the same rate; and the number which can then 
profitably be retained in the industry will be represented 
in the diagram by the distance OPm, which must be taken 
so that the tangent TmTm drawn through the point Gm is 
parallel to OW, in order that the profit represented by 
WmGm will be a maximum. The distribution of the dis- 
charged employees among other industries has the effect, 
however, of increasing the proportion of the number of 
employees to the quantity of available capital in these 
other industries, and, therefore, of decreasing the quantity 
of the product produced by the last additional employee 
consuming the capital, which must finally result in a 
reduction of the general rate of wages. 

Within the limits in which an economical transaction 
for both parties may be afforded, the point of division of 
the loanage is fixed in free competition by the quantity 
of the product of the last consumer of the capital; but, in 
a similar manner to the case of exchange, anything which 
affects the quantity of the product of the last employee 
employed in the consumption of the capital will change 
the proportional division of the loanage. One of these 
things is a monopoly in a particular kind of employment. 
If an organization of employees raises the rate of wages, a 
smaller number must be employed in order to afford a 
maximum profit to the employer if the price of the 
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product remains the same. The total product will there- 
fore be less, and the quantity of the product of the last 
employee greater; but each employer can add the in- 
crease in wages to the price of the product without fear 
of losing trade by competition, because, on account of 
the trade union, all the employers in the industry would 
have to pay the higher rate of wages; and, therefore, 
none of them could profitably increase their output to 
supply the trade of any other employer at a lower price 
than that represented by this higher rate of wages. There- 
fore, as in the case of the capitalist in the monopoly of 
the production of a commodity for exchange, the total 
quantity of the wages received by the smaller number of 
employees may be greater than the total quantity received 
by the greater number at the original rate. The trade 
union, therefore, though affording an increase in wages to 
the smaller number who are retained in the industry, 
either leads to a reduction in the general rate of wages of 
every one outside of it or causes many to be out of em- 
ployment. 

In the division of loanage between the employer and 
employee, we find the rate of wages at which the whole 
number of employees available can be employed, or the 
number that can be employed at a given rate of wages, 
which will afford a maximum profit for a given quantity 
of capital. This corresponds to that form of industry in 
which the possessor of the capital controls the industry 
and determines the number to be employed. If the condi- 
tions be reversed, and the consumer of the capital deter- 
mines the quantity of capital to be consumed in produc- 
tion, in order that a maximum quantity of earnings may 
be realized, then, in the same manner as above, we find 
the rate of interest at which the whole quantity of capital 
available can be consumed, or the quantity that can be 
consumed at a given rate of interest. These relations 
between lender and borrower with regard to interest and 
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earnings may be illustrated by diagram 6 (see page 241). 
Let the distance of C from O along the line OC represent 
the quantity of capital consumed by a given number of bor- 
rowers in production. Let the height of the point G in the 
line OG, vertically above the point C in the line OC, repre- 
sent the total product produced by the borrower during 
his consumption of this capital. On account of dimin- 

ishing returns the line OG will be concave toward the 
line OC, the same as in the case of profit and wages. 
Let the height of a point I in the line OI, vertically above 
the point C, represent the portion of the total product 
that is paid as interest by the borrower of the capital. 
On account of the competition of capitalists in loaning 
capital the average rate of interest mlust be the same for 
all the capital loaned. So OI will be a straight line, and 
the ratio of the height CI to the length OC, or the angle 
OI makes with OC, will represent the average rate of 
interest on the capital. The angle which a tangent TT 

touching the line OG at the point G makes with the line 
OC, represents the increase in the quantity of product 
resulting from the consumption of another increment of 

capital while the quantity represented by the distance 
OC is being consumed. When this increase in product is 
greater than the quantity of interest that would be paid 
for the additional increment of capital, represented by the 

angle made by TT and OC being greater than the angle 
made by OI and OC, then another increment of capital 
could profitably be consumed at the same rate of interest. 
And, when the decrease in product is less than the interest 
that would be saved by the consumption of one less incre- 
ment of capital, represented by the angle made by TT 
and OC being less than the angle made by OI and OC, 
then it would be more profitable to consume less capital 
at the same rate of interest. At a given rate of interest, 
then, a maximum earning, represented by the distance 
IG, will be realized when such a quantity of capital is 
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consumed that the increase or decrease in product result- 

ing from the consumption of one increment of capital, 
more or less, is just equal to the increase or decrease in 
the quantity of interest that would be paid, represented 
by C being taken at such a point that the tangent TT 

through the corresponding point G will be parallel to the 
line OI. Then, in free competition among lenders and 

among borrowers, the average rate of interest for any 
given quantity of capital and number of borrowers will be 
in stable equilibrium at the point at which the quantity 
of interest paid or saved is equal to the increase or de- 
crease in product that results from the employment of 
one increment of capital more or less. 

The proportional division of the total product into in- 
terest and earnings is precisely similar to the division of 
the product into profit and wages, and corresponds in both 
cases to the increase in the total product due to the in- 
crease in the quantity of capital relative to the increase in 
the total product due to the increase in the number of the 
consumers of it. In order that the utility of the time of 
each consumer of capital in production shall be equiva- 
lent, the earnings of a borrower must be equal to the 

wages of an employee who is in the same economic condi- 
tion with regard to fortune and skill as the borrower; and, 
to provide a uniform gain from investment, the rate of 

profit must be equal to the rate of interest. Therefore, the 
conditions in the two cases are identical. And, finally, in 
the case of exchange the division of the barterage is de- 
termined by the equivalence of the utility of time to the 

parties to the exchange; while in the case of a loan of 

capital the division of the loanage depends upon the con- 
ditions which will afford a maximum profit to the employer, 
or maximum earnings for the borrower. 

With respect to monopoly the relations between bor- 
rower and lender with regard to earnings and interest 
are of precisely the same nature as the relations between 
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employer and employee with regard to profit and wages. 
If the borrower gets a monopoly of the industry in which 
he is engaged, the point of maximum earnings will corre- 
spond to a smaller quantity of borrowed capital at the 
same rate of interest, on account of the higher price he 
can get for a smaller quantity of product when no one else 
can produce it at the original rate. On the other hand, 
an organization of lenders may raise the rate of interest; 
and, as in the case of wages, the total quantity of interest 
derived from the smaller quantity of capital that can be 
loaned at the higher rate may be greater than the quantity 
of interest received from the larger quantity of capital 
loaned at the lower rate. The lender's monopoly, how- 
ever, can only be of a temporary nature, unless the organ- 
ization of lenders can control all the sources of the supply 
of capital. 

When an industry is controlled by the capitalist, the 
product is distributed between the employer and the em- 
ployee as profit and wages, the proportion going to each 
being determined by the conditions which will afford a 
maximum profit to the employer. On the other hand, 
when an industry is controlled by the consumer of the 
capital, the product is distributed between the lender and 
the borrower as interest and earnings, the proportion 
going to each being determined by the conditions which 
will afford maximum earnings to the borrower. The com- 
bination of a borrower and an employer in one person 
appears in the entrepreneur; and the maximum income of 
the entrepreneur, consisting of profit on the capital he 
may invest and earnings from the work he may perform 
with the use of the borrowed capital is determined by 
both the number of employees he employs at a given rate 
of wages and the quantity of capital he borrows at a given 
rate of interest. 

In presenting this theory, I have conformed as far as 
possible to the conceptions in current usage. In the 

228 



A STUDY IN THE SCIENCE OF WELFARE 229 

treatment of economics the same expression is often 

applied to things essentially different because they are 
alike in some respects, and this has led to such unclear- 
ness of conception that the science of economics has not 
commanded that respect to which it should be entitled. 
For instance, that portion of the product of the proletaire 
which is due to the consumption of capital is generally 
treated as the "product of capital." Now it seems to me 
that the idea of production refers primarily to an act of con- 
duct. The object of this conduct is the adaptation of the 

organism to environment, or, speaking in the terms of 
economics, the provision for the satisfaction of wants. 
This conduct involves an expenditure of effort, or, in 

physiological terms, the katabolism of tissue. But the 
rate at which the satisfaction of want takes place depends 
upon the environment, and the environment depends in 

part upon previous acts of conduct. Now, in so far as the 

quantity of product depends upon this environment (esti- 
mated quantitatively in terms of capital) as well as upon 
the effort involved in the act of conduct, the product may 
be said to result from, or be "produced" by, capital as 
well as the organism consuming the capital. But, since 
the particular state of the environment (estimated in 
terms of, or known as, capital) is the result, in part, of 
a previous act of production, that part of the result of 
the subsequent act which is called the "product of capi- 
tal" might with much better reason be known as the re- 
sult of the previous act of production which brought the 

capital into existence. But this use of the term would 

finally lead us back to an act of production in an environ- 
ment unmodified by previous conduct, which is not a con- 

ception of very great practical value. It would seem, 
therefore, to be more in accordance with the methods 
of modern science to use the term "production " only in 
reference to one thing,--an act of conduct. To regard 
capital and an act of conduct as joint factors in produc- 
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tion leads to the unclearness of their being regarded as 
co-ordinate factors, involving similar conditions and bear- 

ing similar relations to the product, which is an obvious 

misconception. The only relation that capital can have 
to the product which "it produces" is that of physical 
cause and effect. In addition to the relation of physical 
cause and effect the organism bears a relation to the prod- 
uct with regard to the satisfaction of want and katabol- 
ism involved in the act of production. In the case of 

capital it may be said that it is the producer of the capital 
that is related to the final product with regard to satisfac- 
tion of want and pain involved in production; but this is 
not because capital is a co-ordinate " factor of production," 
but because the producer of the capital is virtually the 

producer of that portion of the actual product of the sub- 

sequent act of production which exceeds the product that 
could have been produced in the same time without the 

capital. So, even in this sense, the final product is in the 
end the result of an act of production. So it seems to be 
more conducive to exactness of expression to use the 
term "production " only in reference to an act of conduct, 
and product only as the result of an act of conduct, the 

quantity of which, however, depends upon conditions ex- 

isting in the organism and conditions existing in the en- 
vironment. If in electrical science it is worth while to 

give a distinctive name to a ratio according to the order 
in which it is read, it ought, at least, to be worth while in 
economic science to distinguish between an act of a con- 
scious organism and the action of the environment of this 

organism. 
According to the preceding development of the subject, 

profit is a reward of abstinence in the sense that, in the 

apportionment of time to the production of different 

things, any gain resulting from the expenditure of time 
in the production of one thing instead of another is a 
reward for abstaining from the production of the other 
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thing. By abstaining from the production of present 
goods, a profit is realized from the virtual production of 
future goods by the actual production of capital. Or, as 
it is generally stated, profit is realized by abstaining from 
the consumption of present goods and exchanging them 
for capital which is generally consumed by another party 
in production; and the reward appears as loanage in the 
form of profit or interest. Wages are not paid out of 

capital, but out of product which is partly due to the con- 

sumption of capital. Wages are paid out of capital only 
in the sense that the employer generally buys the product 
of the employee before he can sell it to his customers, 
and in this transaction he bears exactly the same relation 
to the employee that the wholesaler bears to the manu- 
facturer with regard to the money he must advance for 
the purchase of goods before he can sell them to the 
retailer. The rate of wages depends upon the ratio of the 
number of available employees to the quantity of capital 
available, not because the capital is a fund to be divided 

among the employees, but because the employment of a 
certain number of employees at a given rate of wages in 
the consumption of a given quantity of capital will cor- 

respond to the point of maximum profit to the employer. 
A general rise in the rate of wages results from an in- 
crease in the rate of production, whether it be on account 
of an increase in the skill of employees or a change in the 
nature or quantity of the capital available for their con- 

sumption. In a single industry a rise in the rate of wages 
can, under free competition, be only temporary, depend- 
ing upon the mobility of other employees seeking such 

employment as will afford them a maximum utility of 
time. An organization of employees that can control the 
rate of wages they receive may command a permanent 
increase in this rate, in the same manner that an organiza- 
tion of employers can command an increase in the price 
of a commodity when they can control its production. 
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When a monopoly is created by an organization of em- 
ployees, the employer really acts only as an intermediary 
in turning over to the employees the monopoly price that 
has beeln made possible by their organization. A com- 
bination of elnployers that controls the raw materials 
entering into the product call control the monopoly price 
of the product independently of any action of a trade 
organization; but, if the employers have no monopoly 
of the raw materials, a combination of their employees 
can command the whole monopoly price without being 
compelled to share any part of it with the employer. 

In addition to raising the price of a commodity to the 
consumers, a combination of employers may force at least 
a temporary reduction in the rate of wages they pay to 
their employees and in the price of the materials they 
purchase. The permanence of this reduction depends 
upon the mobility of the employees and of those who 
supply the materials in changing their employment and 
business. For a monopoly of any industry to have a 
permanent character, the combination of employers must 
be able to control the raw materials that enter into the 
product, or they must enter into a compact with a trade 
union covering the industry that, on account of the nature 
of the industry, is able to control the number of employees 
who can acquire a practical proficiency in it. In so far as 
they are really able to control the supply of labor, an 
employees' combination is superior to a combination of 
their employers, since the employee is the first in bringing 
the product into existence ; but in practice an employees' 
combination can seldom have the character of a permanent 
monopoly, on account of the impossibility of controlling 
for any great length of time the supply of employees 
who may become proficient in any industry. The monop- 
oly wages to be realized in an employees' combination will 
attract employees from other occupations, who will make 
themselves proficient in the industry affording the mo- 
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nopoly wages. The trade organization may endeavor to 
control these employees also; but, for the same reason 
that an employers' combination cannot continue indefi- 

nitely to buy out all the competitors attracted to an 

industry on account of the monopoly profit, so the 
trade organization of employees cannot indefinitely take 
care of all the employees attracted by the monopoly 
wages, except, perhaps, when it is able to force employers 
to employ only union men at union wages, and can con- 
trol apprenticeships. The only monopolies, therefore, that 
can have a permanence independent of the mobility of em- 

ployers and employees seeking such business and employ- 
ment as will afford them a maximum utility of time are 
those which are created by special legal enactment or 
which can control the raw materials that constitute the 
substance of the finished products. But, although this is 
the case, the gains made possible by temporary monopoly 
are none the less real. 

A combination may establish a monopoly price for its 

products; and, although the monopoly may be only tem- 

porary, this price, for the time being, may be sustained as 
in the case of a permanent monopoly, since in practical 
industry a considerable time is required for an outsider to 

develop the facilities for commanding any considerable 
share of the monopoly gains. And, even when the com- 
bination is obliged to restore the original price on account 
of such threatened competition, the monopoly may be 
re-established as often as conditions are again relatively 
the same as when the monopoly was created. With 

regard to the consumer the economic status of a temporary 
monopoly is, for all practical purposes, the same as that of 
a permanent monopoly. When a combination of em- 

ployers has reduced the price of raw materials, those who 

supply them to the combination can shift, to a great 
extent, the loss caused by a forced reduction in the price 
of materials on to their own employees, in the same way 
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that the employer can shift the increase in wages 
demanded by a trade-union monopoly on to the consumer 
of the commodity. Just as an increase in the price of a 

product caused by monopoly can be shifted by each one 
who handles the product so as to affect only the last 

buyer, so a reduction in the price of a product caused by a 
combination of buyers can be shifted by each one who han- 
dles the product, so as to affect only the first one that sells 
it. Finally, when all the different interests in all indus- 
tries are controlled by close combinations,- the consumers, 
the employers, the employees, both in the case of the raw 
materials and the finished products,- then the conditions 
which govern the price of products come again to be very 
similar to what they were in the case of free competition 
in all of these interests. Both in the case of free com- 

petition and of combination in all interests the rate of 

exchange of products is governed by equivalent utility of 
time, since under free competition the competitor may 
undersell those who may be realizing an exceptional 
utility of time, and, in the case of combination, a mo- 
nopoly price will attract more to the industry, so that the 
total proceeds realized by the combination must be divided 
among a greater number, and, eventually, the price that 
will afford an equal utility of time must be restored. 

The advantages to be gained by combination are realized 
in the greatest degree by those interests that are first in 
the field in the general development towards combination, 
since, if all industries were controlled by combinations, 
each individual would lose as much by the higher price, so 
to speak, of any product he might purchase as he would 

gain from the higher price of any product he might sell. 
These advantages are gained, and are only possible, at the 
expense of those whose conditions are such as do not 
readily admit of combination, as in the case of consumers, 
and of those whose employment is of an irregular char- 
acter, or in a scattered industry, like farming. Although 
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all industries might finally be controlled by combinations 

affording permanent advantages with regard to economy 
in production, the combinations having control of raw 
materials can also command a monopoly price which is 

only occasionally possible to combinations that have not 
this advantage. Under present industrial conditions we 
have industrial combinations deriving a gain from perma- 
nent augmentations in rate of production and temporary 
monopoly prices; and we also have permanent monopolies 
in the supply of raw materials, deriving a gain both from 

permanent augmentations in rate of production and per- 
manent monopoly prices. The competition among capi- 
talists seeking opportunities for the investment of great 
accumulations of new capital will prevent a monopoly 
price from being permanently commanded by any combi- 
nation that cannot permanently control the sources of 

supply of the materials that enter into the product. The 

only permanent gains possible to such combinations are 
those that result from economies in production, which, 
however, do not affect the price of the product so long 
as any other competitors cannot produce under similar 

advantageous conditions. On account of the quantity of 

capital available for investment increasing faster than the 
number of those who can consume it in production, the 
rate of profit or interest gradually falls; but the total 

quantity of profit and interest received from the invest- 
ments increases, and in the division of the total product 
the proportional share received by the capitalist becomes 

relatively greater. At the same time the rate of earnings 
or wages, and also the quantity of earnings or wages, 
received by the borrower or employee, becomes greater, 
although the proportional share of the total product re- 
ceived by the borrower or employee becomes relatively 
less. So with regard to their future the employees and the 
borrowers are better off, as well as the capitalists, when 
the latter reinvest their interest and profit in industrial 
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enterprises, than if the interest and profit was distributed 

among the borrowers and employees, and consumed by 
them in present satisfactions. 

The foregoing is a very brief study of some of the 
relations in organic life that pertain to welfare. But in 
a modified form, without the use of mathematical analysis, 
and in language conforming more to current usage, this 
sketch presents the substance of the more important parts 
of the development of the Science of Welfare. In an ex- 
haustive development of the science these relations are 
more fully shown and classified in detail, and the relations 

obtaining in the future period during the consumption 
of capital are considered from the standpoint of the future 
time also. The method of treatment consists simply in 

examining with precision and developing systematically 
the relations necessarily involved and subsisting in the 
materials of the 'subject,-organisms and environment. 
The fundamental terms and concepts are derived and 

adapted from those in familiar use in the related biologi- 
cal sciences. In its development the theory follows a 
course comparable with that of organic evolution, and is 

suggestive of the concurrent economic evolution. It thus 
provides a rehabilitation of economic science along the 
lines of modern evolutionary thought. Based upon the 

undisputed facts of organic life and the obvious relations 
of organisms to environment, the body of the theory is 
stated in an uninterrupted series of closely related equa- 
tions in strictly logical sequence. By the development 
of the conception of the utility of time an adequate and 

satisfactory explanation of all the real issues of economics 
is provided, the commensurability of effort and reward is 
found in the metabolism of organic life, a rational explana- 
tion of exchange is provided without bringing into the 

problem such non-emerging quantities as the utility to 

the merchant of the goods he sells and the cost of pro- 
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duction of the goods he buys, and a complete reconcilia- 
tion of the classical and Austrian schools is shown. The 
examination of every element that enters into the problem, 
with a view to the final determination of its bearing upon 
the welfare of the organism and the universal use of the 

conception of the utility of time, enables a very closely 
interrelated and unified theory to be developed, which 

permits of an even more elegant mathematical treatment 
than that of the physical sciences. 

PARTIAL SYNOPSIS OF THE SCIENCE OF WELFARE. 

1. In any act of conduct of any organism the utility of 
the time spent in the act depends upon katabolism and 
environment. 

2. Since, in estimating utility of time, the katabolism, or 

pain, is subtracted from the anabolism, or pleasure, it may 
be assumed that the intensity of the effort has such a 
value that the utility of time is always a maximum. 

3. The utility of time is the product of the rate of pro- 
duction of goods and the utility of goods, or the product 
of the rate of production of capital, the yield of capital, 
and the utility of goods. 

4. For the realization of a maximum welfare from the 
time apportioned to the production of different kinds of 

goods, the utility of time in the production of the last 
increment of each kind of goods must be the same. 
Therefore, the rate of production of the last increment of 

any two kinds of goods must then be inversely propor- 
tional to their utility. 

5. Since the rate of production of goods depends upon 
the capital and skill possessed, and the utility of goods 
depends upon the fortune already available for consump- 
tion at the same time, the relative utilities of the time of 
different individuals in the production of different com- 
modities will depend upon their relative capital, skill, and 
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fortune. So that the utilities of time of two individuals 
in the production of two different commodities may be 
said to be equivalent when their inequality in utility of 
time just corresponds to their inequality in the amount of 

capital, skill, and fortune they possess. 
6. For each individual to remain permanently in that 

occupation which will afford him a maximum utility of 

time, the rate of exchange between commodities must be 
such that the utilities of time of all shall be equiva- 
lent. 

7. In order that a maximum welfare shall be afforded in 
the consumption of different commodities, their average 
rate of production must be inversely proportional to their 

average utilities, so that the general rate of exchange of 
two commodities must be proportional to their average 
rates of production or inversely proportional to their 

average utilities. 
8. The difference between the utility of time in the 

indirect production of a commodity by means of exchange 
and the utility of time in the direct production of the 
same commodity is the barterage gain due to the substi- 
tution of the indirect for the direct method of production. 

9. Case 1. A maximum welfare is afforded by the 

apportionment of time between the production of present 
goods and the production of capital in precisely the same 
manner as a maximum welfare is afforded in the produc- 
tion of goods of different kinds. 

10. Case 2. A barterage gain is afforded by the ex- 

change of present goods and capital in precisely the same 
manner as in the exchange of goods of different kinds. 

11. Case 3. A loanage gain afforded by the exchange 
of future goods and capital is distributed between the 

producer and consumer of the capital according to rela- 
tions between the quantity of capital and number of con- 
sumers with regard to the rate of production of goods. 

12. Case 4. Both a barterage gain and a loanage gain 
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may be afforded by the exchange of future goods and 

present goods, and these gains and their distribution are 
determined in the same manner as in the simple cases 2 
and 3. 

13. When capital is borrowed at a constant rate of 
interest or when employees are employed at a constant 
rate of wages and there is an increase in the quantity of 
the product resulting from the employment of each suc- 

ceeding increment in the quantity of capital or an increase 
in the number of workmen, then for a given rate of interest 
or wages there will be a definite quantity of capital or 
number of employees to correspond to a maximum differ- 
ence between the total quantity of product and the quan- 
tity paid as interest for the capital or as wages to the 

employees. 
14. A. When the number of consumers of the capital 

is controlled by its possessor, the distribution of the loan- 

age between consumer and possessor is determined by the 
rate of wages which corresponds to that number of con- 
sumers affording a maximum income, at that rate of 

wages, to the possessor of the capital. 
15. B. When the quantity of capital borrowed is con- 

trolled by the consumer, the distribution of the loanage 
between the consumer and possessor is determined by the 
rate of interest which corresponds to that quantity of 

capital affording a maximum income, at that rate of 
interest, to the consumer of the capital. 

FREDERICK KELLOGG BLUE. 
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